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The agreement in times ( 

Rumaiks. 

l'rest of first prel iminary tremor. 

Ripples Iregin. 

In t r r ra l  of lmrtial rest with ripples. 
\Vsvea Nos. 12 to 29 arc  almrmt. nli8,lly xbnmt i n  

I l i a .  wniponrn t .  

noticeably close thruout the first five niinut,es, as also in the 
first waves constituting the second preliminary tremors. But  
discordance soon develops, (at No. 28) and the records can 
not be said to a h i t  of any very definite interpretation. 

There is a noticeable tendency for the wave periods to  
become longer toward the end of the second preliminary 
tremors. 

From a consideration of all the  facts a t  our  comuiand in 
this connection, we may be warranted in making the followiug 
statements in  regard to the real nature of the motion of the 
seismograph pier a t  the time of registration of the preliminary 
tremors of the earthquake in question. 

1. That all the wayes of the first preliminary tremors appear 
to have produced vibrations of the pier north-east and south- 
west, ancl tha t  the first initial motion mas a very small motion 
toward the northeast, followed by a considerably larger dis- 
placement to the  southwest, ancl again to the northeast, with 

A correction of 
four seconds must  be added to  obtain t rue  seventy-fifth meridian time. 

~~ 

3 The t i m w  are  taken directly froin the  record sheet. 

a clistinct siibsidence after one or two complete waves of all 
motion, except of very small amplitude. 

2. That after an interval of about a minute and a half, a 
series of ripples, or waves of small amplitude and period pre- 
vailed for nearly two minutes, followed by much slower waves 
of siuall amplitude, just preceding the arrival of the second 
preliminary tremors. 

3. That the second preliminary tremors appear to be exactly 
the same in character as the first preliiuinary tremors, except 
stronger; that  is to have caused the pier to move first slightly 
to the northeast, then much more to the southwest; again to 
the northeast, ancl so on. Here, again, the motion distinctly 
subsides, relatively, bu t  the records indicate more complex 
motion, and I think we are warranted in  assuming that the 
original longitudinal vilwations northeast and southwest are 
becoming coiuplicated, possibly with transverse vibrations. 

Altho the records are very clearly defined and inscribed, 
yet the s i d l n e s s  of the time scale, and the inherent defects 
of seismographic action render it iiiipossilde to arrive a t  any 
tletinite further interpretation of the records. 

These relatively nep t ive  and incomplete conclusions empha- 
size the necessity for still further clevelopiuent of seismic appa- 
ratus. The records in the present case seem practically per- 
fect. I n  the originals the smallest cletails are perfectly clear 
and definite. The clificnlty arises from the failure of the steady 
mass to  remain a t  rest. The relation between its motion and 
that of the grounil is complicated and unknown. Mathemati- 
cal analysis of the problem enables us to formulate certain 
analytical relations between the motion of the steady mass and 
that  of the ground, bu t  a t  the best these necessarily involve 
certain assiimptions as to the grouncl motion, the damping of 
the pendulum, etc., that  are not justified in nature. 

I n  actual practise it is dificnlt to realize a suficiently long 
period for the steady illass and t u  render it truly aperiodic 
under a strictly e\l)ouentinl law. 

I n  the opinion of the mriter these are the objects to be 
striven for in the further derelopnient of seisiuographs. 

~ 

NEW JAPANESE SEISMOLOGICAL PUBLICATIONS. 
1:) c' F. JI IK\ I v ,  Prufewv  ivr t l  N ~ ~ I o ~ ~ .  rixtt.d M ~ J  ~ 2 ,  i a n i  

The Iinperial Earthquake Investigation Coinmittee of Japan 
lias been a very large coutribntor to modern seis~i~ology and 
its literature, and the so-called '' Publications of the Earth- 
quake Investigation Committee in Foreign Languages " are 
consulted by all seismologists tliruont the world. The com- 
mittee has very recently issued the first and seconcl numbers 
of a new series of publications entitlecl: " Bulletin of the Im- 
perial Earthquake Investigation Committee ". 

The following quotation from the preface of Vol. I, No. 1, 
dated January, 1907, explains the object and scope of the 
Bulletin: 

The object iu isGuing the Bulletin is to wuure quick publication of 
short  notes aut1 prrliminary reports o n  srismologicttl subjects,   no re 
espwially siicli i.ontriliutionfi as may be o f  use in coilnrction with the 
works of the International Svismological Association. The Publications 
which contain more lengthy papers will be issued froiii tirne to time 88 
heretofore. 

Numbers 1 and 2 of  the Bulletin before tis contains a collec- 
tion of short notes by Doctor Oiuori treating of incliviclual 
topics concerning one or more of the recent, great ea] thquakes. 
In  fact, it seems appropriate to give here the titles of the 
several notes, as follows: 

'' On the estimation of the time of the occurrence a t  the 
origin of a distant earthquake from the clurstion of the first 
preliminary tremor observed a t  any place ". 

'' On the methocls of calculating the velocities of earthquake 
propagation ". 

" Preliminary note on the cause of the San Francisco earth- 
quake of April 18, 1906 ". 
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“Preliminary note on the seismographic observations of the 

“Note on the transit velocities of the (hatemala earthquake 

‘‘ The Calabrian earthquake of September 8, 1905, observed 

‘‘ Preliminary note on t>he Foriiiosa earthquake of March 17, 

‘‘ Comparison of the faults in the three earthquakes of Mino- 

‘‘ Note on the transit velocity of the Formosa earth(1nake of 

“Notes on the T’alparaiso nud Aleutian earthliiakes of 

‘‘ On the distribution of recent .Tal)an enrtli~lualtes ”. 
I n  the several papers treating of the transit velocities o f  

earthquake waves anrl formulas for coiiiputing tiines of earth- 
quakes at  the origin, etc., Doctor Omori to a certain extent 
revises results of earlier studies on similar topics already set 
fortli in the Publications. The rwision is based on new <lata 
and observations sup1)lie.d by the recent great earthiliiakc~s in 
India, Calabria, Formosa, Nortli Aiiierica, anrl South diuerica, 
and, naturally, the results differ appreciably froin previons 
determinations. 

Wewish to  call attention to  a fachor in connection with this 
question of speed of propagation that appears to have been 
generally disregarclecl, and is not recognized in Doctor Oinori’s 
s tidies. 

The point in question is best illustrntetl l y  reference to the 
California earthquake, in respect to which certain definite fncth 
bearing on the question are brought out from reports that  
have been rendered. It appears that  fully tliirt,y to thirty- 
five seconds elapsed after the first slight treiiiors were felt l y  
careful observers located within a fen- iniles of the fault line 
before the occurrence of the strong and destructive iuotioa. 
PlIaking a11 reasonable allowance for the esidence of slight 
preliminary tremors for a short l’eriocl correspontling to the 
short, distance of the observers in question froiii the fault line, 
the writer is forced to  the conclusion that the seismic action 
a t  the fault line during the first thirty or more seconds mas of 
relatively inconsequential intensity. If the earthquake had 
enclecl a t  this phase no great records would ever have been 
made at  distant stations, such as Tokyo, Washington, and those 
thruout Europe. I n  other words the distant records are to 1)e 
correlated not with the feeble beginnings of the seismic action, 
as observed near the fault line, but  with the strong and de- 
structive motion. Upon this basis the wares which first 
reached distant stations like Washington and Tokyo originated 
at  the fault line a t  the tiiue of the beginning of the 
7 I l O ~ ~ O H ,  ancl not st the tiiiie of the iitutions felt first. According to 
the 1)est information in the possession of the writer this time was 
5 h., 12 iii., 33 s., one hunilre(1 and tmentieth iiirritliaii time. 

Doctor Oiiiori places the time of beginning of the earth- 
quake a t  the fault line at  5 h., 12 ni., 0 s. Ericlence is not a t  
hand to show that action was appreciably earlier a t  one part 
of the fault line than the other. I t  alqiears to liave been ne:irly 
simultaneous a t  all points. 

Different earthquakes must differ greatly in reg:.nrd to the 
sequence of relative intensities thruout the entire durntiou of 
the tectonic action a t  the origin, and i t  seems that if the facts 
are carefully determined in each case and considered in accord- 
ance with the foregoing statements, some of the esisting dis- 
cordance in transit times and speeds might be h:trmonized. 

San Francisco earthquake of April 18,1906 ”. 
of April 19, 1902 ”. 

in Tokyo ”. 
19OG ”. 

Owari, Formosa, and San Francisco ”. 

April 14, 1906 ”. 

AuguRt 17, 1906 ”. 
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TORNADO OF APRIL 5, 1907, IN ESCAMBIA 
COUNTY, FLA. 

Ry W v  F Ri EL), j r  , t)lJwr!er h t w l  r ’ e u w q h ,  Tla , ?lay S ,  l!W7. 

The morning weather map of April 5 showed an area of low 
barometric pressure over southern Arkansa~,  with a central 

depression of 29.65 inches; this storm moved eastward, with 
general rains, and past over northern Alabama (luring the 
afternoon of the 5th, reaching western North Carolina on the 
morning of the 6th. 

The conditions a t  Pensacola on April 5 were stormy; the 
temperature ranged between 66” and 73” ; the barometer (sea- 
level) fell from 39.96 a t  12:Ol a. m. to 29.F8 a t  7 p. m., and 
began to rise at  8:l5 p. m.; winds were fresh to brisk south- 
erlyin the niorning, high south to southwest between 13 noon 
and 9 p. m., and brisk southwest to west 9 p. m. to  13 micl- 
night; a t  Y:33 1). ~ n .  the wind reached 43 miles from the south; 
a t  5 :28 p. ni., 44 miles southwest; a t  G:23 p. m., 45 miles south- 
west, and a t  7:17 p. in., 40 miles southwest: cloiids were of the 
lower types thruout the clay and inovecl from the west and 
southwest; it became very threatening many times in the after- 
noon and evening. with passing light shon ers; cloudiness alter- 
nated rapidly from clear to cloudy between 7 and 9 1). in., becom- 
ing perm:tnently clear by 9:30 p. m.; lightning was seen in the 
iiorth a t  intervals from Ci::30 to 7 p. in., then flashed from north- 
west around to southeast, continuing in tlie southeast after 
11:30 p. X I . ;  thunder was noted in the northwest at  9 p. 111. 

The tide a t  Pensscola, caused liy the high southerly winds, wits 
IS inches abore noriiial high water. The estimated dainage 
from this storm in Pensncola was $1000, viz, tlie ainount tlist 
i t  cost the timber merchants to gather the timber that was 
cast ashore. Southwest storm warnings were displayed early 
in the afternoon. 

Mr. J. H. Patterson, of MIIuscogee, Fla., gires tlie following 
account and exact track of the tornado as i t  courheil thru the 
woodland, cleriating somewhat to the right or left of a straight 
line: 

The storiii c r o 4  the line of Flnritla ancl blaliania in section 6, town- 
shill 3 north, range 33 west, travelc4 hnritheast, past  along tht. line be- 
tween beetions G m a 1  31, in tiiwiiship 4 mirth, range 33 west, on thru tlir 
outli half of  32 ancl north half o f  33, southeast  cluarter of 28, center of 
ectiiin 27. north qnarti.r of section 2(;; ilemolislierl house of RIr. George 

L ~ ~ c k e  in uorthritst quai trr o f  swtion 21; atlout 5.45 1’. in.. past tliru south 
half of section 31 ; in towuship 4, range 33, i t  went t h ru  north half of 

(311 tliru northwrst  quarter of section 20; in southwest quar- 
ion 17 it tlc.iiiolishet1 a house bclongin:: t c i  RIr. Janies Lambert 

threib or four ~ri inut i~s  after i t  struck the Loc-he house; nest  it struck Mr. 
StcAward’s pLwe and I can not gi\ e i t s  track froiii there.  The cloud was 
funiicl shaped ani1 1 1 ~ 1 k t  like ~ m o k e  iiiixt with steam; no lightning ; 111) 
rain. It soauiletl l iken hea\y freight tiitin and tra\ elecl gruerallysouth- 
w ~ s t  to northeast. The 1iresence of a whirl wah rvidrnced by the  posi- 
tion of fallen trees, those in tlie c m t e r  of the path lying southwest t t i  

northeast: tin tlie south hide, noitlinest to w u t h e n ~ t ,  and on the north 
side, svuthe.ast t o  noitliwest; wiilth of path, 3011 fret .  

The following was obtained from an interview with Mr. J. R. 
Stemard: 

The  da) \vas cloudy aud unusually winily: aside f n 3 m  this  there  was 
no marked iiitlicatinii o f  anything 111c)re than an  ordinary rainstorin ap- 
proaching iiiitil late i n  t h .  attrrnoon, wheii conditions grew threatening; 
and i~ fHw minutes tirfore 6 p. 111. a hound like two or t h e e  passenger 
lraiiis \vas heard ioariug with i n ( ~ e a s i n g  fury from tlie west. I n  the 
lioribe with me there were seven other inen whom I hac1 emliloyed to 
wv01li airout t he  place. We I w k t  to thv westward and beheld t h e  stnrin 
al~l~roa~.hing; it seeinecl as tho a den+ black siiiolie 1va5 rolling toward 
us over the ground; and as i t  came closer I saw in this dense mass dimly 
i~ntliuecl the fuunel-shal~ecl clciucl, t h e  tail of which seeineil to he thrahh- 
ing, plowing, a n d  nilsetting everything in it5 patliway. Up iu  the im- 
pulse of  t he  moment w e  all realized tlixt we were in a daugerous posi- 
tinil and ran for our lives. but whilc we were running the  s torm was upon 
us. I made for the  o l i i~n ,  l i n o ~ i n g  t h a t  not far away there  wa5 a pit 
where possilily I ~ t ) u l i l  e5t’ape injury ~ J Y  allowing t h e  storm t o  pass over 
ine. While iii t h r  a1.t of climLing the fence a grist of wind picked me 
111) and carried me about fifty feet; while I was being carried a piece of 
flying tlahris struck nie on the  top of the  head, cutting a gash in my scalp 
three inches long and knocking me senseless; and when picked up I was 
told tha t  I was raised ten feet or more from the  ground. Two of the 
iiien got uuller a log wagon, which \vas carried along some distance, and 
ebcaped injury. The men that  (lid not cling to  trees or posts were car- 
ried about 1 ~ g  the  wind. One inan was carried a distance of 2lJO yards, 
receiving only slight liruises. A carpenter clung to a mulberry t ree  at 
the corner of a two-story barn (indicated on accompanying map, fig. 1, 
at b ) ;  t h e  barn with the exception o f  the  qills was blown away; t he  car- 
penter, altho pinned t o  the  ground by the  t ree  and timbers, on top of 


